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SPLIT VALVE FOR PEEL-AWAY SHEATH 

Field of the Invention 

The present invention is generally related to medical devices. More specifically, 
the present invention is related to introducer sheaths for introducing catheters into the 
body. The present invention includes a breakaway split valve for restricting fluid flow 
from a peel-away sheath extending from the body. 

Background of the Invention 

Introducer sheaths are well-known devices which can be used to introduce 
catheters through body conduits into the human body. Introducer sheaths are often used 
to facilitate the insertion of catheters into body vessels where placement of the catheter 
without an introducer sheath may present difficulty. Sheaths are useful where the tract to 
be traversed is tortuous or obstructed. Introducer sheaths are commonly used in 
applications where backflow of bodily fluids through the introducer sheath does not 
present a problem. Typical apphcations do not include insertion of the sheath into blood 
vessels, where backflow of blood through the sheath can present a problem. For this 
reason, introducer sheaths have seen limited use in vascular applications. 

When catheters are inserted into the vasculature, such as into an artery near the 
groin as in Percutaneous Transluminal Angioplasty (PTCA) procedures, there is 
substantial blood pressure within the artery. The catheter is typically sealed at the point 
of insertion to prevent outflow around the inserted catheter. Any internal catheter back- 
flow is typically prevented using proximal end manifolds having attached Luer fittings, 
Tuohy-Borst closures, stop cocks, and other reversibly closeable devices. 

Introducer sheaths are often introduced over a previously inserted guide wire. As 


sheaths are sometimes very flexible and the target pathway very tortuous, a coaxidly 
tapered dilator is often used in conjunction with the introducer sheath for the purpose of 
advancing the sheath to the target site. The dilator can be withdrawn after the introducer 
sheath is in position. After a catheter has been advanced through the introducer sheath, 
the sheath has usually served its purpose and can be removed. If the sheath were not a 
peel-away sheath, removal over the inserted catheter and proximal catheter manifold 
could prove difficult. A peel-away sheath provides a means for removing the sheath by 
peeling it away jfrom the catheter it surrounds, typically by tearing the sheath apart in 
halves, in opposite directions transversely away from the catheter. 

In order to peel away the sheath, any sheath proximal end fixture must typically 
be peeled away or broken away as well. In appUcations where backflow is not a major 
problem, this is not a major issue as the sheath proximal end can be open and the 
proximal fixture, if any, is minimal. In vascular applications, where blood pressure 
makes backflow through the sheath a problem, the proximal fixture should include a 
valve that is able both to substantially restrict blood backflow and to admit an inserted 
catheter. 

What would be desirable is a valve for use with peel-away introducer sheaths 
where the valve can be open, shut, and broken apart for removal from the inserted 
catheter. What would be advantageous is a breakaway valve for an introducer sheath 
which also minimizes backflow during introduction of a catheter through the valve. 


Summary of the Invention 
The present invention includes a breakaway valve for use with a peel-away 
introducer sheath. The valve can include a breakaway valve body having a distal 
coupling for sealingly mating to a distal introducer sheath and a movable pinch member 

5 for compressing an inserted flexible tubular valve sleeve. In a preferred embodiment, the 
valve body includes two opposed members having an open position and a closed position 
about the valve sleeve. In a preferred embodiment, the valve sleeve includes a free end 
having a proximal region proximally past the pinch member for allowing entry of a 
catheter distal end while the valve body is in the closed position. 

10 One valve includes a breakaway distal portion having a lumen therethrough for 

receiving the introducer sheath proximal region and a proximal portion including two 
opposed body members movable relative to each other and having facmg concave 
surfaces for receiving a flexible valve sleeve therebetween. The valve body members can 
have an open position and a closed position, wherein the valve body members move apart 

15 relative to each other to reach the open position and move together to reach the closed 
position. The valve sleeve restricts or prevents fluid backflow through the constricted 
valve sleeve lumen in the closed position, and allows passage of an inserted catheter 
while in the open position. 

In valve bodies having two opposed members, the members can be pivotally 

20 mounted to each other on a hinge substantially parallel to the longitudinal axis of the 
introducer sheath lumen. In other embodiments, the two valve body members can each 
be mounted on hinges lying in a plane substantially transverse to the introducer sheath 
lumen longitudinal axis. In one embodiment, one valve body member includes a concave 
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imer surface for receiving a flexible valve sleeve, while the other member includes a 
hinged arm carrying a valve sleeve pinch member, the arm held in position with a 
ratcheting free end fixable at one of several notches on the valve body. 

In one embodiment, the pinch member is disposed midway through the valve 
5 body, and the valve body includes a proximal port, even when closed, for admitting a 
catheter distal end into the closed valve body and into the free, open end of a flexible 
valve sleeve. In another embodiment, the pinch member is disposed near the proximal 
end of the valve body, and the valve sleeve includes a portion extending proximally from 
the valve body. Some embodiments include a recess or guide wire lumen through the 
. 10 pinch member or members, even when closed, to allow for the presence of a guide wire 

y without clamping down on the guide wire surface when the valve body is in the closed 

fj position. 

O In use, a guide wire can be inserted into the vasculature of a patient, followed by 

J''^; an introducer sheath over the guide wire. The introducer sheath can be advanced with the 

; J 15 aid of a dilator in some procedures. After placement of the sheath is complete, the dilator 

,5 can be retracted, leaving the sheath disposed over the guide wire. The sheath typically 

will have a proximal portion extending from the patient, with the proximal breakaway 
valve disposed at the proximal end of the sheath. 

The valve can then be in the closed position, having the guide wire extending 
20 through the valve and out the proximal end of the valve. The guide wire, enclosed in the 
constricted valve sleeve, lies within a guide wire lumen or recess in some valves which 
allows for tight closure of the valve body. In other valves lacking a special recess, the 
valve body can still tightly compress the flexible valve sleeve together and about the 
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guide wire, greatly restricting any blood backflow. 

When introduction of a catheter is called for, the catheter distal end can be 
inserted into the proximal end of the flexible valve sleeve proximal of the closed pinch 
point. When the valve body is next opened, the catheter distal end substantially occludes 
the inside of the valve sleeve, substantially restricting blood backflow, even when the 
valve sleeve is open. The catheter can be advanced through the introducer sheath to the 
target site. 

With the catheter in position, the valve body can be fully opened, if not open 
already, with the two movable valve body halves disposed well apart. The valve body 
can be broken along the weakened areas to break the valve body apart, typically in half 
The body halves can be pulled apart. As the body halves are typically bonded to the 
introducer sheath, the sheath is torn in half as well, peeling the sheath away from the 
inserted catheter. The introducer sheath can be withdrawn from the patient as it is peeled 
away, and the sheath disposed of 

Brief Description of the Drawings 

Figure 1 is an exploded, perspective view of a spht valve for a peel-away sheath 
having a mid-range pinch point shown in an open position, together with a proximal 
valve sleeve; 

Figure 2 is an exploded, perspective view of the valve of Figure 1, coupled to a 
distal peel-away sheath and having a suture around the proximal valve sleeve; 

Figure 2 A is a perspective view of a valve similar to the valve of Figure 1, but 
having a more proximal pinch point and a longer valve sleeve extending proximally past 
the pinch point and valve body; 


Figure 3 is a perspective view of a split valve held in a closed position with a 
latch mechanism and corresponding notches, and including a pinch point having a central 
lumen therethrough while in the closed position; 

Figure 4 is a perspective view of a hinged split valve in an open position and 
5 having a rounded, convex pinch member on a moveable hinged valve body member to 
mate to the rounded concave inner wall of the non-movable valve body member; and 

Figure 5 is a perspective view of a split valve having a pinch point with varying 
degrees of constriction held in place by a hinged arm having a ratchet securable at 
multiple notches. 

10 Detailed Description of the Invention 

Figure 1 illustrates a split valve 20 including a valve body 22 and a valve sleeve 
24. Valve 20 includes a distal end 28, a pair of graspable handles or ears 26, a valve 
sleeve seat 32, and a lumen 30 therethrough. Valve body 22 includes a first moveable 
member 36, a second moveable member 38, a laterally-oriented pinch member 40, and a 

15 pair of snap grooves 34 (only one being visible in Figure 1). Valve 20 is shown in an 
open position, having been opened along a pair of hinges 42 lying in a plane substaatially 
transverse to the longitudinal axis of lumen 30. A tubular valve body lumen is formed 
when the valve body is in a closed position, the lumen being formed by a first concave 
portion 44 in first body member 36 and a second concave portion 46 in second body 

20 member 38. 

Valve sleeve 24 has a distal end 48, a proximal region 50, and lumen 52 
therethrough. Valve sleeve 24 is adapted to be received between valve body members 36 
and 38. Valve body 22 is preferably formed of a rigid polymeric material such as 
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polyethylene. Valve sleeve 52 is preferably formed of a flexible, polymeric material such 
as silicone, latex, or polyurethane. The material should be elastic so as to spring back to 
an open shape after a constricting force is removed. Snap groove 34 can be irreversibly 
separable. In irreversibly splitable embodiments, the groove can be a weakened 
5 longitudinal strip of preferential breakage along its length. The groove or other structure 
will break along a defined path when the user applies sufficient external force to snap the 
valve in half 

Valve sleeve seat 32 is adapted to receive valve sleeve distal end 48. When valve 
sleeve distal end 48 abuts valve sleeve seat 32, first and second body members 36 and 38 

10 can be pivoted about hinges 42 to close upon inserted valve sleeve 24. When in the 
closed position, valve sleeve 24 will be pinched by pinch member 40 and its opposing 
counterpart (not visible in Figure 1), thereby greatly constricting valve sleeve lumen 52. 
In the embodiment illustrated in Figure 1, pinch member 40 includes a small recess 41 to 
limit the amount of valve sleeve constriction to allow a guide wire to remain within the 

15 closed valve sleeve when the valve is in the closed position without being crushed. In 
one embodiment, the recess is substantially round when valve body 22 is in the closed 
position, and recess 41 has a diameter sized to receive the guide wire selected. The 
recess may also be sized to receive catheters. While in the closed position, fluid flow 
from valve distal end 28 through valve sleeve lumen 52 is greatly reduced, if not totally 

20 precluded. 

Referring now to Figure 2, spht valve 20 is further illustrated, having a distal 
introducer sheath 54 with a proximal region 56 coupled to valve body 22. In the 
embodiment illustrated, introducer sheath proximal region 56 is received within valve 
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body lumen 30. In a preferred embodiment, introducer sheath 54 is bonded to valve body 
22 such that when valve body 22 is split, introducer sheath 54 is split as well. Valve 
sleeve 24 is illustrated having a suture 58 looped through valve sleeve lumen 52 and tied 
around the valve sleeve, to allow for easier retrieval in some apphcations. Suture 58 can 
5 be used to hft the sleeve off the catheter shaft to allow a scissors to remove the valve 
sleeve without cutting the catheter. Suture 58 can also act as a knife to cut valve sleeve 
24 for removal from an inserted guide wire or catheter. 

Valve body 22 includes a first member proximal aperture 45 and a second 
member proximal aperture 47, When brought together in a closed position, apertures 45 

10 and 47 form a round entry port for proximal exit of the flexible valve sleeve. The 
rounded entry port and the flexible valve sleeve contained within are open even when the 
valve body pinch member 40 has pinched the valve sleeve partially or totally shut. This 
means that a catheter distal end can be introduced into the valve sleeve portion extending 
proximally of pinch member 40, even when valve body 22 is in a closed position. 

15 In use, valve body 22 can be closed about inserted valve sleeve 24, thereby 

pinching valve sleeve 24 substantially closed, and leaving proximal valve sleeve region 
50 extending proximally past pinch member 40. In some embodiments, fluid flow 
through the constricted valve sleeve is totally precluded. In other embodiments, fluid 
flow is substantially but not totally reduced. Valve body 22 has preferably been 

20 securably attached to introducer sheath 54. In one embodiment, valve body 22 is bonded 
to introducer sheath 54 during manufacture, and delivered to the treating physician as a 
single piece. In one method of use, a guide wire has previously been introduced into a 
patient, with a proximal region of the guide wire extending from the patient. The 
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introducer sheath can be inserted over the guide wire with the aid of a dilator and 
advanced into the vasculature of the patient. As the introducer sheath is advanced 
sufficiently far, the proximal end of the guide wire should extend past the proximal end 
of the introducer sheath. In some embodiments, such as the embodiment of Figures 1 and 
5 2, a small area of the pinch point has been shaped to include a recess to allow passage of 
a guide wire. In these embodiments, the valve body can remain closed and the guide wire 
allowed to pass through the proximal end of the valve. In embodiments not having such 
a recess, the valve body members can still be closed about the valve sleeve containing the 
guide wire to form a substantially fluid tight seal. 

10 At some point in a procedure, it will be desirable to introduce a catheter through 

the introducer sheath. The inside diameter of the introducer sheath and valve sleeve 
should be selected to be greater than the outside diameter of the catheter distal end and 
the maximum radial extent of the catheter that is to pass into the sheath or sleeve. The 
inside diameter of the valve sleeve has preferably been selected to be larger than the 

15 catheter distal end outside diameter, but the valve sleeve inside diameter has preferably 
also been chosen so as to form a reasonably close fit with the outside diameter of the 
inserted catheter distal end. The catheter distal end can be inserted into valve sleeve 
proximal region 50 while valve body 22 remains closed. As previously discussed, a 
catheter distal end can be inserted into flexible valve sleeve proximal region 50 within the 

20 proximal port formed by the closure of proximal apertures 45 and 47. In particular, it is 
not necessary to open valve body 22 to insert the catheter distal end into the valve body. 
When it is desirable to advance the catheter farther distally through valve body 22, the 
valve body can be opened by pivoting body members 36 and 38 apart, and unconstricting 
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valve sleeve 24. Except for the plugging or occluding effect of the catheter distal end 
within the valve sleeve, the fluid in the vasculature could flow from the proximal end of 
valve sleeve 24 once valve body 22 is opened. The pre-placement of the catheter distal 
end within the valve sleeve proximal region thus has the effect of greatly reducing any 
5 leakage of the vessel fluid out of the introducer sheath during the catheter introducing 
procedure. 

After introduction of the catheter through the introducer sheath is complete, or at 
some other point in a procedure, it may be desirable to remove the introducer sheath, 
leaving the catheter, and perhaps a guide wire, in place. This can be accomplished by 

10 grasping ears or handles 26 and snapping or splitting valve body 22 in two along grooves 
34, thereby removing valve body 22 from close proximity to the inserted catheter. As 
valve body 22 is split, introducer sheath 54 can be spht as well, preferably splitting along 
predefined weakened longitudinal strips such as grooves, indentations, partial depth 
perforations, or tear strips embedded along the length of the sheath. The introducer 

15 sheath can be retracted proximally as it is torn or peeled away from the catheter it 
surrounds, which can be left in place. In one method of removal, the sheath is pulled in 
half, with each half pulled away from the opposing half perpendicularly to the remaining 
catheter. 

Referring now to Figure 2 A, another introducer sheath assembly 120 is illustrated, 
20 having a valve body 122 including a first pivoting body member 136 and an opposing 
second pivoting body member 138. Valve assembly 120 is similar in some respects to 
valve assembly 20 in Figures 1 and 2, but with valve body 122 having a proximal pinch 
point or pinch member 140 disposed more proximal than midrange pinch member 40 
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illustrated in Figure 1. Valve assembly 120 also includes a valve sleeve 124 having a 
proximal region 150 which extends past the proximal end of valve body members 136 
and 140 when closed. Valve sleeve 124 is longer than valve sleeve 24 illustrated in 
Figure 1, to offer a proximal region extending proximaliy beyond the more proximal 
5 pinch point. Valve assembly 120 also allows a catheter to be inserted into valve sleeve 
124 before valve body 122 is opened by presenting an already plugged valve sleeve when 
valve 122 is opened, thereby minimizing blood loss. 

Referring now to Figure 3, another embodiment of the invention is illustrated in 
valve body 220, having a first body member 236 and a second body member 238 held 

10 together with a pair of latches 260 hooked over a pair of notches 262. The flexible valve 
sleeve (not illustrated in Figure 3) hes between body members 236 and 238. Valve body 
220 has a lumen 252 therethrough, and pinch members 240 have a lumen 241 
therethrough formed by a recess in pinch members 240. Pinch member lumen 241 has 
the advantage of allowing passage of a guide wire through a valve sleeve inserted through 

15 valve body 220 when first and second members 236 and 238 are closed. Valve body 220 
is also illustrated having an optional notch 264. The additional notch and/or an extra, 
longer latch can make the valve body closure adjustable. In the embodiment illustrated in 
Figure 3, valve body members 236 and 238 are hinged at 242 along a plane extending 
transversely through valve body lumen 252. The valve body can be spht by grasping the 

20 handles and breaking the valve body apart. 

Figure 4 illustrates another embodiment of the invention in a valve body 322, 
having a first, movable body member 336 hingedly attached to a second, stationary body 
member 338 along a hinge 342 which is parallel to the longitudinal axis of a lumen 352 
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disposed within valve body 322 when first and second members 336 and 338 are closed. 
A round, convex pinch member 340 on first member 336 can be adapted to fit closely 
against a corresponding round, concave interior portion 341 of second member 338. The 
valve sleeve (not shown) will be compressed between first member 336 and second 
5 member 338 by pinch members 340 and 341, greatly constricting the valve sleeve lumen 
and substantially reducing or totally precluding flow through the valve sleeve lumen. 
First member 336 and second member 338 are held together when closed by a latch 360 
and a corresponding notch 362. Figure 4 also illustrates a valve seat 332 similar to the 
valve seat of Figure 1 and a snap groove 334, showing the weakened area along which 
10 preferential breaking will occur when the valve body is snapped. 
1^1 Referring now to Figure 5, another embodiment of the invention is illustrated in a 

Q valve body 422 having a lumen 452 extending therethrough. A valve sleeve (not shown) 

O can be received within the lumen and coupled with a valve sleeve seat 432. Valve body 

422 includes a pinch member 440 for compressing a valve sleeve against a concave 
15 portion 441 of valve body 422. Pinch member 440 is mounted on a hinged arm 470 
which can be secured in position using a ratchet 472 disposed on the end of arm 470 for 
engaging a series of notches 474 disposed on an ear or handle 426. The ratchet and 
multiple notches provide a valve body which can close against the inserted valve sleeve 
in increments. This allows the degree of constriction of the flexible valve sleeve to be 
20 controlled incrementally, rather than simply open or shut. The valve sleeve can be 
opened entirely by lifting arm 470 out of notches 474. 

Numerous advantages of the invention covered by this docimient have been set 
forth in the foregoing description. It will be understood, however, that this disclosure is, 
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in many respects, only illustrative. Changes may be made in details, particularly in 
matters of shape, size, and arrangement of parts without exceeding the scope of the 
invention. The invention's scope is, of course, defined in the language in which the 
appended claims are expressed. 
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"What is claimed is: 

1. A valve for a tubular peel-away sheath having a lumen therethrough 

comprising: 

a valve body having a lumen therethrough; 

means for preferentially breaking said valve body along a predetermined location 
in response to apphed force, such that said valve body lumen splits open upon breaking; 

means for coupling said valve body to said peel-away sheath for coupling said 
peel-away sheath lumen to said valve body lumen; 

means for receiving a compressible valve sleeve having a lumen therethrough for 
coupling said valve sleeve lumen to said valve body lumen; and 

means for compressing said valve sleeve for restricting any fluid flow from said 
peel-away sheath lumen through valve and valve sleeve lumen. 

2. A valve as recited in claim 1 , wherein said valve sleeve includes a free end 
extending past said means for compressing, and fiirther comprising means for receiving a 
catheter tip within said valve sleeve lumen free end while said means for compressing is 
compressing said valve sleeve, such that said valve sleeve lumen is substantially 
occluded by said inserted catheter tip while said catheter tip is inserted. 

3. A breakaway valve for a tubular peel-away sheath, said sheath having an 
external surface, a lumen, and a proximal end comprising: 

means for reversibly restricting fluid flow from said sheath lumen coupled to said 
sheath proximal end; 


- 14- 


means for breaking apart said fluid flow restricting means responsive to applied 
force; and 

means for admitting a catheter distal end into said valve. 

4. A breakaway valve as recited in claim 3, wherein said means for 
reversibly restricting flow has an open position for allowing flow therethrough and a 
closed position for substantially restricting flow, wherein said means for admitting said 
catheter distal end includes means for admitting said catheter distal end while said means 
for restricting flow is in said closed position. 

5. A breakaway valve as recited in claim 4, wherein said means for 
restricting flow includes a flexible, constrictable tube having a lumen therethrough. 

6. A breakaway valve as recited in claim 5, wherein said means for 
restricting flow includes means for pinching said flexible tube for constricting said 
flexible tube lumen. 

7. A breakaway valve as recited in claim 6, wherein said means for pinching 
has at least two portions movable with respect to each other, said two portions having 
means for accepting and pinching said flexible tube therebetween, said two portions 
together having an open position and a closed position. 

8. A breakaway valve as recited in claim 7, wherein said movable pinching 
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member portions are hingedly coupled together with at least one hinge. 

9. A breakaway valve as recited in claim 8, wherein said sheath has a 
longitudinal axis and said at least one hinge has an axis substantially parallel with said 
sheath longitudinal axis and said hinge enables movement of said pinching member 
portions about said hinge longitudinal axis for pinching said flexible tube in said closed 
position. 

10. A breakaway valve as recited in claim 8, wherein said sheath has a 
longitudinal axis and said hinge lies in a plane substantially transverse to said sheath 
longitudinal axis. 

IL A breakaway valve as recited in claim 8, wherein, when in said closed 
position, said pinching members include means for leaving sufficient space in said 
flexible tube lumen for passage of a guide wire. 

12. An introducer sheath assembly for introducing a catheter distally into a 
human body comprising: 

a tubular, distal introducer sheath having a proximal region and a lumen 
therethrough, said sheath having at least one longitudinal strip for preferentially tearing 
said sheath along said strip; 

a tubular, flexible, proximal valve sleeve having a proximal region, a distal 
region, and a lumen therethrough; and 
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a valve body having a lumen therethrough and being sealingly coupled to said 
introducer sheath proximal region, said valve having at least one weakened region for 
preferentially splitting said valve into at least two pieces responsive to an appUed 
breaking force, said valve body having a seat for mating to said proximal valve sleeve 
distal region, said valve body including a pinch member for pinching said flexible valve 
sleeve and having a closed position for constricting fluid flow through said valve sleeve 
and an open position for admitting a catheter inserted through said valve sleeve. 

13. An introducer sheath assembly as recited in claun 12, wherein said 
flexible valve sleeve includes a free portion proximal of said pinch member for admitting 
said catheter into said sleeve free portion while said pinch member is in said closed 
position. 

14. An infroducer sheath assembly as recited in claim 12, wherein said valve 
body pinch member includes a recess therein for allowing passage of a guide wire 
through said pinch member while said pinch member is in said closed position. 

15. A breakaway valve body for restricting flow from a peel-away introducer 
sheath having a proximal region and a lumen therethrough comprising: 

a breakaway distal portion having a lumen therethrough for receiving said 
introducer sheath proximal region; and 

a proximal portion including two opposed valve body members, at least one of 
which is movable relative to the other and having concave surfaces therebetween for 
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receiving a flexible valve sleeve therebetween, said valve body opposed members having 
an open position and a closed position, wherein said valve body members move apart 
relative to each other to reach said open position and said valve body opposed members 
move together relative to each other to reach said closed position, wherein said flexible 
sleeve has a lumen therethrough and said sleeve and sleeve lumen are constricted 
between said body members in said closed position, such that fluid flow through said 
sleeve is substantially restricted in said closed position. 

16. A breakaway valve body as recited in claim 15, wherein said valve body 
members are pivotally mounted on hinges lying in a plane substantially transverse to said 
valve body lumen longitudinal axis. 

17. A breakaway valve body as recited in claim 16, wherein at least one of 
said valve body members includes a notch and said opposing valve body member 
includes a latch for hooking said latch to said notch for securing said valve body 
members together in said closed position. 

18. A breakaway valve body as recited in claim 16, wherein said valve body 
members have a proximal end and said valve body members include at least one pinch 
member for pinching said flexible sleeve therebetween and said pinch member is 
disposed distally of said valve body proximal end such that a proximal region of said 
valve body and a proximal region of said flexible sleeve can have a catheter inserted 
therein while said valve body members are in said closed position. 
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19. A breakaway valve body as recited in claim 18, wherein said valve body 
members have a proximal end and said valve body members include at least one pinch 
member for pinching said flexible sleeve therebetween and said pinch member is near 
said valve body proximal end, wherein said flexible sleeve includes a proximal region 
extending proximally of said pinch members such that a proximal region of said flexible 
sleeve can have a catheter inserted therein while said valve body members are in said 
closed position. 

20. A breakaway valve body as recited in claim 19, wherein at least one of 
said pinch members has a recess for allowing passage of a guide wire between said pinch 
members while in said closed position. 

21. A breakaway valve body as recited in claim 15, wherein said valve body 
members are pivotally mounted to each other along at least one hinge oriented 
substantially parallel to said valve body lumen longitudinal axis. 

22. A breakaway valve body as recited in claim 21, wherein one of said valve 
body members has an internal convex pinch member for pressing an inserted flexible 
tube against a corresponding internal concave portion of the other body member. 

23. A breakaway valve body for restricting flow from a peel-away introducer 
sheath having a proximal region and a lumen therethrough comprising: 

a breakaway distal portion having a lumen therethrough for receiving said 
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introducer sheath proximal region; and 

a proximal portion including a first valve body member and a second valve body 
member opposed to said first body member for receiving a flexible valve sleeve 
therebetween, wherein said first valve body member has a proximal region and a concave 
inner surface and said second valve body member has an arm hingedly mounted to said 
first valve body member proximal region and said ami includes an inner pinch member 
for pressing inward toward said first body member, wherein said arm has a distal ratchet 
end for mating to a series of notches on said valve body for holding said arm and pinch 
member in a series of increasingly constrictive pinching positions against said inserted 
valve sleeve. 
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Abstract of the Disclosure 
A breakaway valve body for a peel-away introducer sheath. The valve body can 
be used in conjunction with a distally coupled peel-away introducer sheath and a 


5 sheath when the valve body compresses the valve sleeve to a closed position. The valve 
can include a body scored or weakened to break along a predefined path in response to 
applied force. The valve preferably includes a first member and a second member 
movable relative to each other and having a pinch member therebetween for constricting 
a flexible valve sleeve placed between the first and second members. In one valve, the 

10 first and second members are pivotally disposed on hinges to allow the members to open 
and close about an inserted flexible valve sleeve and to pinch the sleeve with a pinch 
member. The valve preferably includes a proximal region of valve sleeve extending 
proximally past the valve pinch member to allow insertion of a catheter distal end into the 
valve sleeve proximal end while the more distal valve sleeve region is constricted in a 

15 closed position. The valve allows insertion of a catheter into the introducer sheath with 
minimal blood loss. The valve allows easy removal of the sheath from an inserted 
catheter by snapping the valve and pulling the halves apart, thereby tearing the peel-away 
sheath away from the catheter. 


proximally coupled flexible valve sleeve for restricting fluid flow from the introducer 
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COMBINED DECLARATION/POWER OF ATTORNEY FOR PATENT APPLICATION 


As a below named inventor, I hereby declare that: 

My residence, post office address and citizenship are as stated below next to my name. 

I believe that I am the original, first and sole inventor (if only one name is Usted below) or an 
original, first and joint inventor (if plural names are listed below) of the subject matter which is 
claimed and for which a patent is sought on the invention entitled SPLIT VALVE FOR PEEL- 
AWAY SHEATH , the specification of which (check one): 

XX is attached hereto 

was filed on 

as U.S. Apphcation 
Serial No, 

and was amended on (if 

apphcable) 

I hereby state that I have reviewed and understand the contents of the above-identified specification, 
including the claims, as amended by any amendment referred to above. 

I acknowledge the duty to disclose information which is material to the examination of this 
application in accordance with Title 37, Code of Federal Regulations, § 1.56(a). 

I hereby claim foreign priority benefit(s) under Title 35, United States Code §119 (a)-(d) of any 
foreign application(s) for patent or inventor's certificate or of any PCT international application(s) 
designating at least one country other than the United States of America listed below and have also 
identified below any foreign application(s) for patent or inventor's certificate or of any PCT 
international application(s) designating at least one country other than the United States of America 
filed by me on the same subject matter having a filing date before that of the apphcation(s) of which 
priority is claimed: 


Prior Foreign Application(s) 

Number 
Country 

Day/MonthY^ear Filed 
Priority (yes/no) 


Number 
Country 

Day/Month/Year Filed 
Priority (yes/no) 


1 


I hereby claim the benefit under Title 35, United States Code, §11 9(e) of any United States 
provisional application(s) as Listed below: 


Provisional Application No. : 
Filing Date : 

Provisional Application No. : 
Filing Date : 

I hereby claim the benefit under Title 35, United States Code, §120 of any United States 
application(s) or PCT international appUcations designating the United States of America that is/are 
listed below and, insofar as the subject matter of each of the claims of this appUcation is not 
disclosed in the prior application(s) m the manner provided by the first paragraph of Title 35, United 
States Code, §112,1 acknowledge the duty to disclose information that is material to patentability as 
defined in Title 37, Code of Federal Regulations, § 1 .56 and that which occurred between the filing 
date of the prior apphcation and the national or PCT international filing date of this appUcation: 


Apphcation Serial No. : 
Filing Date : 
Status (patented, pending, abandoned) : 

Application Serial No. : 
Filing Date : 
Status (patented, pending, abandoned) : 

POWER OF ATTORNEY: As a named inventor, I hereby appoint the following attomey(s) and/or 
agent(s) to prosecute this appUcation and transact all business in the Patent and Trademark Office 
connected therewith. 

David M. Crompton, Reg. No. 36,772; 
Glenn M. Seager, Reg. No. 36,926; 
Brian N. Tufte, Reg. No. 38,638; 
Craig F. Taylor, Reg. No. 40,199; 
Robert E. Atkinson, Reg. No. 36,433; 
Michael A. Kondzella, Reg. No. 18,013; 
Allen W. Groenke, Reg. No. 42,608; 
Luke Dohmen, Reg. No. 36,783; 
Peter J. Gather, Reg. No. 36,517; 
Todd P. Messal, Reg. No. 42,883; 
Robert M. Rauker, Reg. No. 40,782; 
Mark J. Casey, Reg. No. 37,796; 
David L. Cavanaugh, Reg. No. 36, 476; and 
Patricia LaMarche-Davis, Reg. No. 37,866. 


2 


Send correspondence to: 


David M. Crompton 

CROMPTON, SEAGER & TUFTE, LLC 
331 Second Avenue South, Suite 895 
Minneapolis, Minnesota 55401-2246 
(612) 677-9050 


I hereby declare that all statements made herein of my own knowledge are true and that all 
statements made on information and behef are believed to be true; and further that these statements 
were made with the knowledge that willful false statements and the like so made are punishable by 
fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code and that 
such willful false statements may jeopardize the vahdity of the application or any patent issued 
thereon, I further declare that I understand the content of this declaration. 


Full name of sole or first inventor: Michael S. H. Chu 
Residence: 121 Brc^ije Street, Brookhne, Massa 
Post Office Address 

Inventor's Signature 


02146 
assachusetts 02146 



Citizenship: US 


Date VA^%\\S 


Full name of second or joint inventor: Yem Chin 

Residence: 35 University Avenue, Burlington, Massachusetts 01803 Citizenship: US 
Post Office Address: 35 University Avenup<^flington, Massachusetts 01803 

Date 


Inventor's Signature . 
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1.56 Duty to disclose information material to patentability. 

(a) A patent by its very nature is affected with a public interest. The public interest is best served, and the most 
effective patent examination occurs when, at the time an apphcation is being examined, the Office is aware of and 
evaluates the teachings of all information material to patentabihty. Each individual associated with the filing and 
prosecution of a patent application has a duty of candor and good faith in dealing with the Office, which includes a duty 
to disclose to the Office all information known to that individual to be material to patentability as defined in this section. 
The duty to disclose information exists with respect to each pending claim until the claim is cancelled or withdrawn 
from consideration, or the application becomes abandoned. Information material to the patentability of a claim that is 
cancelled or withdravm from consideration need not be submitted if the information is not material to the patentability of 
any claim remaining under consideration in the application. There is no duty to submit information which is not 
material to the patentability of any existing claim. The duty to disclose all information known to be material to 
patentability is deemed to be satisfied if all information known to be material to patentability of any claim issued in a 
patent was cited by the Office or submitted to the Office in the manner prescribed by § § 1 .97(b)-(d) and 1.98. However, 
no patent will be granted on an application in connection with which fraud on the Office was practiced or attempted or 
the duty of disclosure was violated through bad faith or intentional misconduct. The Office encourages applicants to 
carefully examine: 

(1) prior art cited in search reports of a foreign patent office in a counterpart application, and 

(2) the closest information over which individuals associated with the filing or prosecution of a patent 
application believe any pending claim patentably defines, to make sure that any material information contained therein is 
disclosed to the Office. 

(b) Under this section, information is material to patentability when it is not cumulative to information already 
of record or being made of record in the application, and 

(1) It establishes, by itself or in combination with other information, a prima facie case of unpatentability of a 

claim; or 

(2) It refutes, or is inconsistent with, a position the applicant takes in: 

(i) Opposing an argument of unpatentability relied on by the Office, or 

(ii) Asserting an argument of patentability. 

A prima facie case of unpatentability is established when the information compels a conclusion that a claim is 
unpatentable under the preponderance of evidence, burden-of-proof standard, giving each term in the claim its broadest 
reasonable construction consistent with the specification, and before any consideration is given to evidence which may 
be submitted in an attempt to establish a contrary conclusion of patentability. 

(c) Individuals associated with the filing or prosecution of a patent application within the meaning of this 
section are: 

(1) Each inventor named in the apphcation: 

(2) Each attorney or agent who prepares or prosecutes the application; and 

(3) Every other person who is substantively involved in the preparation or prosecution of the application and 
who is associated with the inventor, with the assignee or with anyone to whom there is an obligation to assign the 
application. 

(d) Individuals other than the attorney, agent or inventor may comply with this section by disclosing 
information to the attorney, agent, or inventor. 


